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Introduction
Ultrasonic evaluation of gestational age and fetal growth relies on measurements of one or more anatomical landmarks which are compared to standard growth curves and/or to previous measurements. The correct utilization of ultrasonic data implies full knowledge of the limits in accuracy of the measurements. The whole question of ultrasonic accuracy has been assessed in a number of studies. Most of these have concentrated on the commonest parameter, i. e. biparietal diameter (BPD). The earliest papers, published in the late sixties, dealt with the error due to the ultrasonic method itself and compared BPD measured ultrasonically before delivery and at birth [3, 4] . It was concluded that if the equipment is correctly adjusted, this source of inaccuracy can be assumed to be fairly constant and unimportant for practical purposes. It was noted in several subsequent studies that accuracy is related to the reproducibility of ultrasonic measurement which largely depends on observer error, the technical specification of the equipment and the actual subject being measured. Different studies reported varying standard deviations (SD) in a series of measurements of the same BPD, according to the degree of experience of the operators, the time interval between measurements and the type of ultrasonic equipment used [2, 9, 11, 15, 16] . When different operators were compared, a statistically significant differerence was noted in nearly all cases [10, 14] .
Few papers have been published regarding other anatomical landmarks such as head circumference and abdominal circumference which are commonly used in evaluating gestational age and fetal growth, but similar conclusions can be drawn [8, 14, 18, 19] .
In most ultrasonic laboratories, different operators use different equipment to perform the same procedures and produce results which are commonly assumed to be homogeneous. Image processing and display, ease of alignment to predetermined scan planes and measurements facilities vary greatly from one machine to another. Moreover, the relative experience, ability, care and possible fatigue of the operator all determine the way in which predetermined fetal sections are obtained and the varying images thus produced are measured. The reliability of any ultrasound laboratory will be influenced by all these factors; and, for each parameter the reliability is probably somewhat different from that reported. etc.) to the antenatal ward of the First Department of Obstetrics and Gynecology of the Uni-1. differences among operators using C.S. and versity of Milan, consented to take part in the among those using R.T. investigation. Gestational age ranged between 2. mean SD of measurements obtained using the 14th and 40th week (8 were less than the C.S. (all three operators together), using 28th week). Each patient was scanned by six R.T. (likewise) and with both machines (all operators on three different occasions during a six operators together): a) for all 20 patients, single day (early morning, afternoon and evenb) for each patient. ing). Three of the operators used a compound 3. differences and interaction between meascanner (C.S.) and three a real time scanner surements obtained'using C.S. (all three op-(R.T.). Their experience varied but was not less erators together) and using R.T. (likewise), than three months at the beginning of the study; 4. variance analysis and Student's t-test were x except for one operator who used the real time performed to evaluate any statistical differscanner and only had two weeks training. On ences between 720 measurements of the reeach occasion each operator had to determine tained photographs of head and abdomen biparietal diameter (BPD), head circumference circumferences and the corresponding meas-(HC) and abdominal circumference (AC).
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H C: ρ < 0.001; AC: ρ < 0.001). The mean valCircumferences were measured immediately ^es of measurements obtained for each patient after the scan by the operator and a second by three operators using the real-time scanner coded copy was retained. The whole set of f^redless than 2. reported in table I. Differences between C.S. and R.T. were not significant with BPD and AC, but were significant with HC (p < 0.001). The interaction between both machines with all three parameters was significant at the same level of ρ < 0.001. The interaction between C.S. and R.T. for each parameter is shown in figure 3 .
Mean values of triplets of measurements obtained immediately after the procedure by each
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[1].
SDs of BPD have been reported to vary be-The limits to reproducibility in our laboratory tween 0.25mm and 2.54mm [4, 11] . The mean could also explain the higher failure rate of routine screening of fetal growth impairment, as compared with prospective studies. In our laboratory, the percentage of the false negatives in detecting small for gestational age fetuses, from the 25th to the 40th week of gestation, is in fact as high as 44.1% [13] .
In view of the influence of the two possible sources of errors described, i. e,, performance and type of equipment used, our results suggest that experience of operators is less important in C.S. than in R.T. Other authors held a different opinion at least as regards BPD. As a matter of fact, previously reported SDs of measurements of BPD obtained with R.T. show a narrower range of variability than those obtained with C.S. In the present study measurements of BPD were indeed statistically different at the same level (p < 0.05) among the operators using both C.S. and R.T., but differences among the operators using C.S. were not statistically significant with HC and AC, while they were significant, even though probably unimportant for clinical purposes, in all the parameters measured using R.T.
The C.S. technique, of course, requires a longer training period but the more standardized, albeit cumbersome, procedure needed to achieve pre-determined section planes and better resolution probably tend to reduce subjective operator error. This is further emphasized by the results of the measurements on the second coded copy: while there were no significant differences with HC or AC among operators using C.S. as between measurements obtained from line and from retained photographs, significant differences occurred among operators using R.T. (HC: p < 0.001, AC: p < 0.05). Indeed, ease of measurement depends on the quality of the picture obtained, which in turn depends on the skill of the operator. An unexperienced realtime operator is prone to use only a narrow range of settings of the more simplified real time/time gain compensation, exercises less care in keeping the ultrasonic beam perpendicular to anatomical landmarks (such as "midline", umbilical vein and so on) and in avoiding compression of the mother's abdomen (which may reduce amniotic fluid around the fetal section) and does not generally take proper advantage of acoustic windows.
Notwithstanding the greater influence of operator experience on the real time results, the mean values of BPD and AC obtained with C.S. and R.T. were not statistically different. Interaction was significant between the two machines but clinically unimportant ( figure 3 ) and did not always occur in the same direction.
Other authors have reported that R.T and C.S.
give homogeneous results for both BPD and AC [8, 9, 19] whereas no data have been reported on HC. The need to extrapolate the perimeter of a fetal section, due to the limited width of the linear-array transducer, has already been claimed to be a possible source of error [19] : the shape of the fetal skull, which often requires this procedure, may explain the statistical difference in HC between the two machines reported in the present study.
When a new diagnostic tool has become part of common clinical practice, its reliability is still assumed to be that reported by leading research groups. Clinical results often do not coincide with expectations on the basis of reference standards. This is expecially true of the ultrasound technique the use of which has spread in recent years to almost all medical centers, and involves a large number of doctors and technicians with a wide variety of clinical and specific ultrasonic experience using very different equipments. The reliability of the laboratory as a whole as assessed in this investigation can give a better estimation of the clinical results that can be achieved.
The present study, which involved six operators with different experience using two different types of machine, one of which is a real time basic scanner, allows us to draw the following conclusions:
1. the accuracy of the parameters studied does not change throughout pregnancy;
2. operator experience is more important for real time scanners than for compound scanners; this stresses the importance of proper training programs for real time operators; 3. measurements obtained by means of real time and compound scanners can be assumed to be homogeneous;
4. the reproducibility obtained in the present study compares well with data reported by pilot studies.
\\

Summary
Twenty patients between 14 and 28 gestational weeks were scanned on three occasions during a single day by six operators with different ultrasonic experience (three used a compound scanner and three a real-time equipment). On each occasion every operator had to measure in a "blind" manner the fetal biparietal diameter (BPD), head circumference and abdominal circumference (HC and AC); a coded copy of head and abdominal circumKeywords: Fetal growth, ultrasound.
fererence was subsequently measured by one of the members of the staff. Statistical analysis was carried out on the 1800 measurements, and it was concluded that the accuracy was not dissimilar from that reported by pilot studies. The reproducibility of the parameters studied did not change throughout pregnancy and real-time and compound scanner yielded homogeneous results. This book deals with, in a comprehensive yet concise form, the formal origin of dysrhaphic malformations and at the same time surveys the present standard of knowledge regarding research on its causes and prevention. The special features of the epidemiology together with the basic research carried out by the Sheffield Working Group, are discussed at length. The problem of both antenatal diagnosis and pregnancy termination with the resulting direct and indirect consequences are treated extensively.
Zusammenfassung
Other chapters deal with operative treatment of dysrhaphic malformations and the complications and results thereof.
Finally, orthopaedic specialists give extensive information on deviations of the spine (which tend to occur frequently) and its necessary therapeutic treatment. 
